Epigenetics--an epicenter of gene regulation: histones and histone-modifying enzymes.
The treatment of cancer through the development of new therapies is one of the most important challenges of our time. The decoding of the human genome has yielded important insights into the molecular basis of physical disorders, and in most cases a connection between failures in specific genes and the resulting clinical symptoms can be made. The modulation of epigenetic mechanisms enables, by definition, the alteration of cellular phenotype without altering the genotype. The information content of a single gene can be crucial or harmful, but the prerequisite for a cellular effect is active gene transcription. To this end, epigenetic mechanisms play a very important role, and the transcription of a given gene is directly influenced by the modification pattern of the surrounding histone proteins as well as the methylation pattern of the DNA. These processes are effected by different enzymes which can be directly influenced through the development of specific modulators. Of course, all genetic information is written as a four-character code in DNA. However, epigenetics describes the art of reading between the lines.